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(54) Tube having thread orientation marks 

(57) A tube has a first and a second thread orienta- 
tion mark at respectively a first and a second extremity. 
The marks are each used for orienting a thread ma- 
chined in an axial direction of the tube. The first and the 
second mark are positioned relatively to each othersuch 



that a half line perpendicular to the centre axis, depart- 
ing from the centre axis and passing through the first 
mark, when translated in a motion parallel to the centre 
axis towards the second extremity, at the second ex- 
tremity departs from the centre axis and passes through 
the second mark. 
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Description 

Field of the invention 

[0001] The present invention relates to tube elements 
which may be mounted between each other using 
threads. More particularly the invention relates to a 
marking of tube elements used for manufacturing 
threads onto the tube, and for orienting tubes relatively 
to each other. 

Background of the invention 

[0002] A tubular assembly may comprise a plurality of 
tube elements which are connected to each other. Tu- 
bular assemblies may be used for example in the oil and 
gas industry. Generally a tubular assembly is used for 
penetrating a hole when drilling a well hole or during pro- 
duction phase when oil or gas are extracted from a well. 
The length of a tubular assembly is varied by connecting 
or disconnecting tube elements to or from the assembly. 
[0003] Tube elements may be elongated tubes, short 
tubes or other elements with various shapes generally 
having a tube like opening. For reasons of simplicity 
tube elements will be designated by the term tube in the 
following description. 

[0004] One way of connecting tubes is to machine a 
female and a male thread respectively at extremities of 
2 tubes to be assembled, and to assemble by screwing 
or unscrewing one extremity to the other extremity. Any 
suitable tubes having either male or female threads only, 
or having two different threads may be connected in 
combination between other. For example a combination 
of two tubes each having male threads only may be con- 
nected by a tube having female threads only. 
[0005] Fig. 1 shows an example of a tube 1 00 having 
at its extremities a female 101 and a male 102 thread 
machined on its wall along an axial direction corre- 
sponding to a centre axis 1 03 of the tube. 
[0006] Fig, 2 schematically illustrates an example of 
a tube assembly 200 in which tubes 201 , 202 and 203 
are connected to each other by means of conical 
threads 204 and 205. It is known to mark the tube 201 , 
202 and 203 with reference marks 206 - 211 which are 
used during the assembly when the tubes are screwed 
to each other. The reference marks must eventually cor- 
respond between each other from one tube to the next 
tube, i.e. tubes 202 and 203 must be screwed until the 
male thread of tube 202 has completely entered into the 
female thread of tube 203, and a final torque is applied 
to the rotation of the tubes in order that the reference 
marks 207 and 208 are positioned facing each other. 
[0007] The reference marks are generally generated 
at manufacturing of the threads. The threads are man- 
ufactured on each tube 202 and 203 and the assembly 
of the tubes is tested by screwing the threads. It may 
happen that adjustments need to be machined to the 
threads in order to achieve a desired fitting of tube 202 



relative to tube 203. Once the manufacturing and the 
machining for adjustments have been completed ! refer- 
ence marks 208 and 207 are generated on the respec- 
tive extremities of the tubes. The tubes are then disas- 

5 sembled for later use. The reference marks allow to find 
the right positioning of one tube relatively to the other at 
the time when they are assembled again. 
[0008] The reference marks may for example be 
achieved by carving a surface of a tube wall. Any other 

10 way of achieving reference marks may also be used. 
[0009] The described example of generating refer- 
ence marks requires that the tubes 201 , 202 and 203 
be assembled in a same order as when the thread were 
machined, since changing the order of the tubes would 

15 make the reference marks useless for obvious reasons. 
Each thread on one tube extremity is specifically ma- 
chined and marked to fit and match a thread on the ex- 
tremity of another determined tube to be connected. 
[0010] Another example of a tube assembly 300 is 

20 shown in Fig. 3. The tube assembly 300 comprises cy- 
lindrical tubes 301 , 303, 304 and 306 and tubes 302 and 
305 which are assembled eccentered to a centre axis 
307 of the tube assembly 300. A specific shape and ori- 
entation of the tubes 302 and 305 may be caused for 

25 example by equipment to be included in the tubes or any 
other reason. Reference marks 308 have been gener- 
ated at the manufacturing of threads on the tubes. The 
threads have been machined in such a way that a de- 
termined orientation of the tubes relatively to each other 

30 as showed in the figure is achieved. The reference 
marks 308 are particularly useful when reassembling 
the tubes because they allow to obtain the desired rel- 
ative orientation by simply making the reference marks 
correspond from one tube to the next tube, 

35 [0011] Fig. 4 shows an example of a male thread ma- 
chined on an extremity of a tube 401 . It is known to in- 
dicate by a thread mark 402 a precise localisation of the 
thread at which the thread ends (or begins). This is gen- 
erally done at manufacturing of the thread. In fact the 

40 thread mark may be generated either after having ma- 
chined the thread or prior to machining the thread. In the 
latter case it is possible to precisely specify at which 
mark the thread will end (or begin) before the thread is 
actually machined in the wall of the tube. 

45 [0012] The end of a female thread generally corre- 
sponds to the end of a male thread that would be con- 
nected by positioning in the female thread. 

Summary of the invention 

50 

[0013] In a first aspect the invention provides a tube 
having a first and a second thread orientation mark at 
respectively a first and a second extremity. The marks 
are each used for orienting a thread machined in an axial 
55 direction of the tube. The first and the second mark are 
positioned relatively to each other such that a half line 
perpendicular to the centre axis, departing from the cen- 
tre axis and passing through the first mark, when trans- 
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the tube. The method comprises 

■ fixing the tube on a support, 

■ measuring a first outside diameter of the tube at the 
5 first extremity in a vertical direction, 

■ marking the first orientation mark at the first extrem- 
ity at a location having a vertical position corre- 
sponding to a selected fraction of the first outside 
diameter from a maximum height of the tube at the 

10 first extremity, 

■ measuring a second outside diameter of the tube at 
the second extremity in the vertical direction, 

■ marking the second orientation mark at the second 
extremity at a location having a vertical position cor- 

15 responding to the selected fraction of the second 
outside diameter from a maximum height of thetube 
at the second extremity. 
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lated in a motion parallel to the centre axis towards the 
second extremity, at the second extremity departs from 
the centre axis and passes through the second mark. 
[0014] Preferably the first or second thread orienta- 
tion marks are used to adjust a further tube connected 
to respectively the first or second extremity, the further 
tube having a thread orientation mark which is posi- 
tioned to correspond to the first or second thread orien- 
tation mark when the tubes are connected. 
[0015] In a second aspect the invention provides a 
method for marking a first orientation mark and a second 
orientation mark on a tube at respectively a first extrem- 
ity and a second extremity of the tube. The first orienta- 
tion mark and the second orientation mark are used for 
orienting threads machined in a axial direction of the 
tube. The method comprises 

■ marking the tube at the first extremity with a first ori- 
entation mark, 

■ determining a half line perpendicular to a centre ax- 
is of the tube, departing from the centre axis at the 
first extremity and passing through the first mark, 

■ translating the half line from the first extremity to the 
second extremity in a motion parallel to the centre 
axis, and 

■ marking the second orientation mark at an intersec- 
tion of the translated half line and a wall of the tube. 

[0016] In a third aspect the invention provides a meth- 
od for marking a first orientation mark and a second ori- 
entation mark on a tube respectively at a first extremity 
and a second extremity of the tube, the first orientation 
mark and the second orientation mark being used for 
orienting threads machined in an axial direction of the 
tube. The method comprises 

■ marking the tube at the first extremity with the first 
orientation mark, 

■ determining an azimuthal angle of the first orienta- 
tion mark with respect to a reference line perpen- 
dicularly intersecting a centre axis of the tube at the 
first extremity, 

■ translating the reference line from the first extremity 
to the second extremity in a motion parallel to the 
centre axis, and 

■ marking the second orientation mark at the second 
extremity at a position located on a wall of the tube 
at the azimuthal angle with respect to the translated 
reference line. 

[0017] In a preferred embodiment the method com- 
prises putting the tube on a support. 
[0018] In a fourth aspect the invention provides a 
method for marking a first orientation mark and a second 
orientation mark on a tube respectively at a first extrem- 
ity and a second extremity of the tube, the first orienta- 
tion mark and the second orientation mark being used 
for orienting threads machined in an axial direction of 



[001 9] In a further preferred embodiment the selected 
fraction is one half. 

[0020] In a fifth aspect the invention provides a tube 
assembly comprising a plurality of tubes, in which the 
tubes are connected at their extremities by mounting the 
respective threads to each other and making the first 
thread orientation mark of one tube correspond with the 
second thread orientation mark of an adjacent tube. 

Brief description of the drawings 

30 [0021] The invention will now be described in greater 
detail with reference to the accompanying drawings, in 
which : 

Figure 1 shows a tube as known from prior art ; 

35 

Figure 2 shows a tube assembly of tubes carrying 
reference marks as known from prior art ; 

Figure 3 shows a tube assembly as known from pri- 
40 or art; 

Figure 4 shows a male thread as known from prior 
art ; 

45 Figure 5 shows an example of a tube with thread 
orientation marks according to the invention ; 

Figure 6 contains a schematic explanation of an ex- 
ample of how to obtain a thread orientation mark 
so according to the invention ; 

Figure 7 shows an example of a tube according to 
the invention with an oriented thread ; 

55 Figure 8 shows an example of a tube assembly of 
tubes according to the invention ; 

Figure 9A and 9B show examples of tube extremi- 
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ties having a different diameter ; 

Figure 10 contains a representation of an example 
of a bent tube centre axis with half lines departing 
there from ; 

Figure 11 illustrates an example of a method for ob- 
taining thread orientation marks according to the 
invention ; 

Figure 1 2 illustrates an example of a method for ori- 
enting a tube in order to obtain a thread orientation 
mark according to the invention. 

Description of preferred embodiments 

[0022] All through the description, same reference 
marks to the drawings will be used to designate the 
same items. 

[0023] Fig. 5 shows an example of a tube 500 having 
a centre axis 501 . The tube carries at a first extremity a 
first thread orientation mark 502, which may for example 
be carved in the surface of the outer tube wall 503. The 
thread orientation mark 502 is intended for later use by 
the thread manufacturer to indicate an orientation of a 
thread to be machined on the tube extremity, i.e., to in- 
dicate at which mark the machined thread should end. 
It is understood that the thread may be either one of a 
female or a male thread, and that the end of a female 
thread corresponds to the end of a male thread posi- 
tioned therein at assembly. 

[0024] It is possible to draw a half line 504 which is 
perpendicular to the centre axis 501 . The half line 504 
starts at a point A located at the first extremity of the 
tube 500 and intersects the wall 503 at the first thread 
orientation mark 502. The half line is shown here to de- 
termine a position of the first thread orientation mark 502 
on the tube 500. 

[0025] It will now be explained how a second thread 
orientation mark is generated at the other extremity of 
the tube 500. 

[0026] Fig. 6 contains a representation of the centre 
axis 501 in which the tube 500 has not been drawn for 
reasons of readability. The first and the second extrem- 
ity of the tube are represented by points A and B. The 
half line 504 is departs from A in a direction perpendic- 
ular to the centre axis 501 . A translation of the half line 
504 by a vector 600 having a direction parallel to the 
centre axis, being oriented from A to B and having a 
length corresponding to a distance separating A and B 
results in the half line 601 . The latter departs from B and 
is perpendicular to the centre axis 501 . It is obvious that 
no rotation angle around the centre axis 501 has oc- 
curred between the half lines 504 and 601 . 
[0027] Referring again to Fig. 5 the half line 601 ob- 
tained by translation of the half line 504, as explained in 
reference to Fig. 6, intersects the wall 503 at the second 
thread orientation mark 505. In a similar manner as for 



the mark 502, the thread orientation mark 505 is intend- 
ed for later use by the thread manufacturer to indicate 
an orientation of a thread to be machined on the second 
tube extremity. 

[0028] Fig. 7 shows the tube 500 onto which the 
thread manufacturer has machined a male thread 700 
and a female thread 701 respectively at the first and sec- 
ond extremity. The threads 700 and 701 have been ori- 
ented according to the thread orientation marks 502 and 
505 which were previously generated on the tube wall. 
For example, an end of the thread 700 is represented 
by a mark 702. The thread 700 is machined such that 
the mark 702 is positioned in front of the thread orien- 
tation mark 502. 

[0029] Fig. 8 shows a tube assembly 800 of tubes 500 
in which the respective male threads have been posi- 
tioned in the respective female threads (not shown) by 
screwing the tubes 500 to each other. According to the 
invention all male and female threads have been ma- 
chined and oriented using the thread orientation marks 
502 and 505. Therefore for each tube its thread orien- 
tation mark 502 is positioned in front of the thread ori- 
entation mark 505 of the neighbouring tube. 
[0030] Under the assumption that each tube 500 is 
perfectly straight, it is possible to connect all the thread 
orientation marks 502 and 505 on a straight line. 
[0031] It has been shown that by generating thread 
orientation marks on a tube according to the invention 
before machining the threads on the extremities of the 
tubes, it becomes possible to assemble the threaded 
tubes in any order. When screwing one tube to another 
it is simply necessary to position the thread orientation 
marks located at the tube extremities in front of each 
other. 

[0032] The thread orientation marks are generated 
before the machining of the threads. It is therefore pos- 
sible to have the thread orientation marks generated on 
the tube by the tube manufacturer or by any other party 
processing the tubes before the machining. 
[0033] In particular, the invention enables to precisely 
indicate how tubes of different shapes need to be 
threaded by the thread manufacturer, without requiring 
an assembly of the tubes by the thread manufacturer. 
Hence the thread manufacturing becomes less complex 
and cheaper. 

[0034] Furthermore the thread manufacturer no more 
needs to perform adjustments on the machined threads 
to possibly adjust the position of 2 assembled tubes rel- 
atively to each other. 

[0035] In practice, the tubes to be marked may not be 
perfectly cylindrical and/or straight. This is partially due 
to the length of the tube and to the difficulty of maintain- 
ing a perfect diameter over relatively long parts of tubes. 
The method of obtaining the first and second thread ori- 
entation mark as described in reference to Figs. 5 and 
6 may equally be applied in case the diameter of the 
tube varies from one extremity to the other, or in case 
the tube is bend. This will now be explained. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



4 



7 



EP 1 382 793 A1 



8 



[0036] It may happen that a diameter of a tube varies 
from the first extremity to the second extremity. Another 
effect which influences the wall shape of the tube and 
possibly its diameter is that the wall could be machined 
for example to accept a device mounted thereon or to 
receive a groove which may be used to protect cables 
running along the tube. The latter effect may in fact be 
encountered in a similar manner as a varying diameter 
when discussing the generation of the thread orientation 
marks at both extremities of the tube. 
[0037] Figs. 9A and 9B schematically show cross- 
sections of the tube 500 at points A and B. This example 
illustrates an exaggerated difference of diameters DA 
and DB. The plane of the drawings is perpendicular to 
the centre axis 501 (not shown). It is assumed for the 
sake of clarity that the axis 501 is a straight line. A plane 
containing the centre axis 501 intersects the drawings 
respectively in lines 900 and 902. The line 900 forms an 
angle 901 with the half line 504. The line 902 in Fig. 9B 
is in the same plane as the line 900 in Fig. 9A. Since the 
translating operation used to obtain the half line 601 
from the half line 504, as previously explained, is made 
according to a direction parallel to the centre axis 501 
(not shown), i.e. perpendicular to the plane of the draw- 
ings, the same translating operation allows to obtain the 
line 902 from the line 900. Because a translating of two 
lines having a determined angle to each other results in 
two lines having the same determined angle to each oth- 
er, the angle 903 between the half line 601 and the line 
902 is the same as the angle 901 between the half line 
504 and the line 900, independently of the varying di- 
ameter. Hence an azimuthal position of the first and sec- 
ond thread orienting marks remains the same from one 
extremity to the other of the tube independently of the 
diameter variations that may occur. 
[0038] In case the tube is bent from one extremity to 
the other, it is to be understood that the translating of 
the half line 504 to the half line 601 occurs in a plurality 
of steps during which a translating vector remains par- 
allel to the centre axis, i.e., tangent the centre axis 
whenever a curve is encountered. This assures that the 
half line remains perpendicular to the centre axis for 
each of the plurality of steps. As a result, in case the 
centre axis is bend, e.g., a portion of the centre axis lo- 
cated at the first extremity of the tube is not parallel with 
a portion of the centre axis located at the second ex- 
tremity of the tube, the half line 601 is not parallel to the 
half line 504 despite the fact that both half lines are per- 
pendiculartothecentre axis. This is illustrated in Fig. 10. 
[0039] An example of a method for generating the first 
and the second thread orientation marks on a tube will 
now be described in the following. 
[0040] Fig. 11 shows an example side view of a tube 
110 which lies at its extremities 111 and 112 on supports 
113 and 114. The tube 110 carries a first thread orien- 
tation mark 115 which may be used as a reference to 
generate a second orientation mark. 
[0041 ] Fig. 1 2 shows a schematic view of a cross sec- 



tion of the tube 110 at its extremity 111. In particular it 
can be seen how the tube lies on supports 113. The 
thread orientation mark 1 1 5 is realized as a carve in the 
tube wall. The tube will now be oriented by rotation 

5 around its centre axis while remaining on the supports 
1 1 3. An outside diameter DT of the tube is measured in 
a vertical direction. A marking gauge 1 20 is then adjust- 
ed in height beside the tube such that a tip of the marking 
gauge is positioned at a periphery of the tube at a dis- 

10 tance DT/2 from a maximum height of the tube. The tube 
is then rotated until the carve 1 1 5 is in front of the mark- 
ing gauge's tip, i.e., the carve and the centre axis are in 
a horizontal plane perpendicularto the vertical direction. 
Finally, once the tube has been correctly rotated and ori- 

15 ented, it is fixed in this position using fixing means 121 . 
[0042] Referring again to Fig. 11, once the tube has 
been correctly rotated and oriented, it is also fixed in 
place on supports 1 1 4 with fixing means 1 1 6. An outside 
diameter DE is measured at the extremity 112 and a 

20 marking gauge (not shown) is adjusted in height beside 
the tube such that a tip of the marking gauge is posi- 
tioned at the periphery of the tube at a distance DE/2 
from a maximum height of the tube (similar as shown in 
Fig. 1 2). A second thread orientation mark 1 1 7 is carved 

25 in the tube wall at the position indicated by the marking 
gauge's tip. 

[0043] In the present example, a fraction for adjusting 
the marking gauge tip in height beside the tube is cho- 
sen to be % of the diameter DT and DE respectively. 

30 Other fractions may well be used. 

[0044] The tube carrying the two thread orientation 
marks 115 and 117 is ready to be machined by the 
thread manufacturer. The mark 1 1 5 may for example be 
used to orient a male thread to be machined on the ex- 

35 tremity 111, while the mark 1 1 7 may be used to orient a 
female thread to be machined on the extremity 112. 
[0045] The invention improves the process of prepar- 
ing a tube assembly in that it allows to indicate in ad- 
vance how the threads need to be machined on the 

40 tubes. A further improvement may be found in the fact 
that the tubes become interchangeable, i.e., the order 
of the tubes may be varied during assembling. No ad- 
justment of relative orientation between tubes needs to 
be made by the thread manufacturer anymore. This al- 

45 lows to send different tubes of a same assembly and 
having thread orientation marks to different manufactur- 
ers, because each manufacturer may precisely position 
the machined thread using the thread orientation marks. 
[0046] While the invention has been described with 

50 respect to a limited number of embodiments, those 
skilled in the art, having benefit of this disclosure, will 
appreciate that other embodiments can be devised 
which do not depart from the scope of the invention as 
disclosed herein. Accordingly, the scope of the invention 

55 should be limited only by the attached claims. 
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first orientation mark, 

■ determining an azimuthal angle of the first ori- 
entation mark with respect to a reference line 
perpendicularly intersecting a centre axis of the 

5 tube at the first extremity, 

■ translating the reference line from the first ex- 
tremity to the second extremity in a motion par- 
allel to the centre axis, and 

■ marking the second orientation markatthesec- 
10 ond extremity at a position located on a wall of 

the tube at the azimuthal angle with respect to 
the translated reference line. 
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Claims 

1 . A tube (500) having a first (502) and a second (505) 
thread orientation mark at respectively a first and a 
second extremity, the marks being each used for 
orienting a thread machined in an axial direction of 
the tube, the first and the second mark being posi- 
tioned relatively to each other such that a half line 
perpendicular to the centre axis, departing from the 
centre axis (501 , A) and passing through the first 
mark (504), when translated in a motion parallel to 
the centre axis towards the second extremity (600), 
at the second extremity departs from the centre axis 
(501 , B) and passes through the second mark. 

2. A tube according to claim 1 , having oriented threads 
machined on each extremity, the oriented threads 
being oriented respectively by the thread orienta- 
tion marks. 

3. A tube according to claim 1 or 2, in which the first 
or the second thread orientation marks are used to 
adjust a further tube connected to respectively the 
first or second extremity, the further tube having a 
thread orientation mark which is positioned to cor- 
respond to the first or second thread orientation 
mark when the tubes are connected. 

4. A method for marking a first orientation mark (115) 
and a second orientation mark (1 1 7) on a tube (110) 
at respectively a first extremity (111) and a second 
extremity (11 2) of the tube, the first orientation mark 
and the second orientation mark being used for ori- 
enting threads machined in a axial direction of the 
tube, comprising 

■ marking the tube at the first extremity with the 
first orientation mark (115), 

■ determining a half line perpendicularto acentre 
axis of the tube, departing from the centre axis 
at the first extremity and passing through the 
first mark, 

■ translating the half line from the first extremity 
to the second extremity in a motion parallel to 
the centre axis, and 

■ marking the second orientation mark at an in- 
tersection of the translated half line and a wall 
of the tube. 

5. A method for marking a first orientation mark (115) 
and a second orientation mark (1 1 7) on a tube (110) 
respectively at a first extremity (111) and a second 
extremity (1 1 2) of the tube, the first orientation mark 
and the second orientation mark being used for ori- 
enting threads machined in an axial direction of the 
tube, comprising 

■ marking the tube at the first extremity with the 



6. A method according to claim 6, further comprising 

15 

■ putting the tube on a support. 

7. A method for marking a first orientation mark (115) 
and a second orientation mark (1 1 7) on a tube (110) 

20 respectively at a first extremity (111) and a second 
extremity (1 1 2) of the tube, the first orientation mark 
and the second orientation mark being used for ori- 
enting threads machined in an axial direction of the 
tube, comprising 

25 

■ fixing the tube on a support (113, 121, 114, 
116), 

■ measuring a first outside diameter (DT) of the 
tube at the first extremity in a vertical direction, 

30 ■ marking the first orientation mark at the first ex- 
tremity at a location having a vertical position 
corresponding to a selected fraction of the first 
outside diameter from a maximum height of the 
tube at the first extremity, 

35 m measuring a second outside diameter (DE) of 
the tube at the second extremity in the vertical 
direction, 

■ marking the second orientation mark at the sec- 
ond extremity at a location having a vertical po- 

40 sition corresponding to the selected fraction of 

the second outside diameter from a maximum 
height of the tube at the second extremity. 

8. The method according to claim 7, wherein the se- 
45 lected fraction is one half. 

9. A tube assembly (800) comprising a plurality of 
tubes (500) according to either one of claim 1 or 2, 
in which the tubes are connected at their extremities 

so by mounting the respective threads to each other 
and making the first thread orientation mark (502) 
of one tube correspond with the second thread ori- 
entation mark (505) of an adjacent tube. 
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